Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.026; wR factor = 0.073; data-to-parameter ratio = 19.2.
In the title hydrated mixed-cation salt, (C 5 H 8 N 3 ) 2 [Co-(H 2 O) 6 ](SO 4 ) 2 Á2H 2 O, the complete octahedral hexaaqua complex cation is generated by crystallographic inversion symmetry. In the crystal, the components are linked by O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds, the latter, involving pyrimidinium cations and sulfate anions, generating R 2 2 (8) loops. These, together with -interactions between centrosymmetrically related pyrimidinium cations [centroidcentroid separation = 3.5460 (8) Å ], lead to the formation of a three-dimensional network. 
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Crystal data (C 5 Table 1 Selected bond lengths (Å ).
Co1-O1
2.0838 (9) Co1-O2 2.0643 (9)
Co1-O3 2.1140 (10) Table 2 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x þ 1; y; z; (ii) x; y þ 1; z; (iii) Àx þ 2; Ày; Àz þ 1; (iv) Àx þ 1; Ày; Àz þ 1; (v) Àx þ 1; Ày þ 1; Àz.
Data collection: APEX2 (Bruker, 2010 ); cell refinement: SAINT (Bruker, 2009) 
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Data collection: APEX2 (Bruker, 2010 ); cell refinement: SAINT (Bruker, 2009) Figure 1
Perspective view of the title compound with 50% probability ellipsoids. 
Bis(2-amino-4-methylpyrimidin-1-ium) hexaaquacobalt(II) disulfate dihydrate
Crystal data
Hall symbol: -P 1 a = 6.4116 (6) 
Special details
Experimental. The diffraction data were obtained from 3 sets of 400 frames, each of width 0.5 °. in omega, collected at phi = 0.00, 90.00 and 180.00 °. and 2 sets of 800 frames, each of width 0.45 ° in phi, collected at omega = -30.00 and 210.00 °. The scan time was 10 sec/frame. are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. H-atoms attached to carbon were placed in calculated positions (C-H = 0.95 -0.98 Å) while those attached to nitrogen and oxygen were placed in locations derived from a difference map. All were included as riding contributions with isotropic displacement parameters 1.2 -1.5 times those of the attached atoms. (13 Symmetry codes: (ii) x+1, y, z; (iii) x, y+1, z; (iv) −x+2, −y, −z+1; (v) −x+1, −y, −z+1; (vi) −x+1, −y+1, −z.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
